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w miTV i aiimDRY DETERGENT WITH IMPROVED STABILITY USING 

tabfemKg compositions. More patateny. »»» i » "J^^^'^J condl L s 

rr^rrrrjsrp^^^ » j. - - «- 

compositions of this type may comprise a liqu.d J g 4 ^ an S 4 .661 ,280, 

builder, as shown for instance in U.S. Paten* Nos ^4.31 ►.812 «* ^ 

Liquid detergents are often c^dend Mc ^^nT^w*^^ ™« «° 
particulate products and. therefore, have ,0 "" d ^1,^0? befna easily applied in concentrated solutions 
measurable, speedily dis solved l in I hn »as ^^^^^SS^ ^ they usually occupy 
or dispersions to soiled areas on O^ents to be la^ " s i a 7have incorporated in their formulations materials 

detergents often have certain inherent disadvantages too wttcni "J ^ others 

others gel on standing. overall coroorate research effort in 

''^For instance it is known that such suspensions can be stabilized against settling by adding inorganic : or 
40 ^S^U?S2 W.L Hartman. an aqueous faise body fluid abrasive scouring 

,0 "BrlSripS 0 GB 2.168.377A. publish d June 18. 1986. discloses aqueous liquid dishwashing 
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particle azes .« v ..g tem 1 ™ ™T 1% . wsight of th9 CO moosition. It is suggested that the 
g/cc. used at a level of from about 0.07% to about i * oy - . j(J 

Star material improves stabi.ity by towering ^J^^^^^ V^ ^ of *• final 
phase of the composition The type and amount Lout clay or abrasive 

^^^^^2^= iSoies stabiiity £ .owering the specif, gravity of 

= a-^^i ^ — materia,s 38 disc,osed in u - s - 

Patent 3,630,929. rn iioirtai clavs such as bentonite and montmorillonite 

,t has iong been known that aqueous ^^ZS^^^ *"* 
clays, can be modified by exchange of the metallic cabw » J qe i-forming clays has been 

-Rnlayson. tt at 4.208.218 • Finlayson; 4,287.086 -™ la V»". * '™ J" to0(a „„ „ ,n,se ML patents. 
.1 al; all assigned to NL m*»*i«. '»<=■■ to T e :'» ^ „^ S^l^S « base pack 8 , fluids, 
ftese coadopt* da, sellants are usehil ,n UJrabng! ™^ the 1. However. 

ras^rn^^ — - - - 

referred <o as "OA" compounds) to mpart tabnc " ™ „ | B s,,!,,,^ published 

disperse 0. particulate mater,.*, such as de»£e* «"<»q ^ , 
* usln, as a p-irn.„ f£d » .Caratlve^amples In «s p«».t show 

attapulgite. and palyaorskite clays. Ttie patentee s aate ana tneco p cur (a* Veegum 1 and 

anTur?^,rr3^& and ,,4^ and u* Paten, 

«■ to GB Application No. 8814405.0 Senal J™'^,^' weign t 0 f an organophilic water- 

non-apueous liquid ^J^JSTXZ ^-cXo^^c^ at leSst one .ong 
swellable smectrte cla y ■ mrtfled Iwrfh a ^ c »„, form „ elastic netw0 rk or structure 

d ' SPe a2 0 t'*rSuce 0 ^STsKe as a msan, ft increase product «Wr prorfdas the MM. 
^Tuk, parade specific surface area Is increased, and. therefore, parade wean, by ft. non-aouecs 

particle-to-particle interaction. 

Each of these effects contributes to increase the rest-ge. strength and the suspension yieid stress while 
at the same time grinding ^'^^^gfi^^ benefits of grinding solid partJc.es. e.g. 

°™ 10 — il has been found * at 
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mer iy grinding to cuch smell particle sizes do s not, by itself, impart sufficient long term stability against 
phase separation. 

In the commonly assigned cop nding application filed on July 15. 1987 in the names of N. Dixit et al 
under Serial No. 073,653, and titled "STABLE NON-AQUEOUS CLEANING COMPOSITION CONTAINING 

5 LOW DENSITY FILLER AND METHOD OF USE" corresponding to GB Application No. 8816756 Serial No. 
2208233, published 15 March 1989, the use of low density filler material for stabilizing suspensions of finely 
divided solid particulate matter in a liquid phase against phase separation by equalizing the densities of the 
dispersed particle phase and the liquid phase is disclosed. These modified liquid suspensions exhibit 
excellent phase stabilization when left to stand for extended periods of time, e.g. up to 6 months or longer 

to or even when subjected to moderate shaking. However, it has recently been observed that when the low- 
density filler modified suspensions are subjected to strong vibrations, such as may be encountered during 
transportation by rail, truck, etc., the homogeneity of the dispersion is degraded as a portion of the low 
density filler migrates to the upper surface of the liquid suspension. 

In commonly assigned, copending application Serial No. 073,551, filed July 15, 1987 in the name of 

rs Cao et al entitled "Stable Non-Aqueous Suspension Containing Organophilic Clay and Low Density Filer" 
corresponding to GB Application No. 8816755 Serial No. 2208232, published 15 March 1989, the use of low 
density filler material for stabilizing suspensions of finely divided solid particulate matter in a liquid phase 
against phase separation is disclosed as being improved by the incorporation of organophilic modified clays 
which aid in resisting the destabilizing effect of strong vibrations. 

20 Nonetheless, still further improvements are desired in the stability of non-aqueous liquid fabric treating 
compositions. 

Accordingly, it is an object of this invention to provide liquid fabric treating compositions which are 
suspensions of insoluble fabric-treating particles in a non-aqueous liquid and which are storage and 
transportation stable, easily pourable and dispersible in cold, warm or hot water. 
25 Another object of this invention is to formulate highly built heavy duty non-aqueous liquid nonionic 
surfactant laundry detergent compositions which resist settling of the suspended solid particles or separa- 
tion of the liquid phase. 

A more general object of the invention is to provide a method for improving the stability of suspensions 
of finely divided solid particulate matter in a non-aqueous liquid matrix by incorporating a low density filler 
30 and/or a vicinal hydroxy compound into the suspension whereby phase separation of the composition is 
inhibited.* 

The present invention is based on the inventors 1 discovery that by adding a small amount of a 
stabilizer, having the formula 
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40 



R 2 R 3 



£ 1 -C— C-R 4 



OH OH 



wherein R\ R 2 , R 3 and R\ each independently, represent a hydrogen atom, a lower alkyl group of up to 6 
carbon atoms, a hydroxy-substituted lower alkyl group of up to 6 carbon atoms, or an aryl group and R 1 and 

45 R 4 , together with the carbon atoms to which they are attached, may form a 5- or 6-membered carbocyclic 
ring, with the proviso that no more than two of R\ R 2 . R 3 and R 4 may be an aryl group, to a liquid 
suspension of at least one particulate detergent builder salt in at least one nonionic surfactant, phase 
separation of the suspension may be inhibited. 

According to another aspect, the invention provides a method for cleaning soiled fabrics by contacting 

50 the soiled fabrics with the liquid nonionic laundry detergent composition as described above. 

According to still another aspect of the invention, a method is provided for stabilizing a suspension of a 
first finely divided particulate solid substance in a continuous liquid vehicle phase, the suspended solid 
particles having a density greater than the density of the liquid phase, which method involves adding to the 
suspension of solid particles an amount of a low density filler such that the density of the dispersed solid 

55 particles together with the low density filler becomes similar to the density of the liquid phase and a small 
amount of the aforementioned stabiliz r to inhibit phase separation of the suspension. 

In the preferred embodiment of special interest herein the liquid phase of the composition of this 
invention is comprised predominantly or totally of liquid nonionic synthetic organic detergent A portion of 
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enter the composition as 

solvent vehicles or ^"^g^ be "described in detail below. ««— ~«- 

perfumes, and the like- ws ° J\ ^ ^ anti-gelling agents. invention may be any of a 

ethers, may be ^J^^^g** emp, ° y6d " ,n f" ""SS are de Sed at length in the text 
s The nonionic synthetic °'9^° e ^ known ^d, for exampto. a descr Pub iishers. 
wid e variety of such compounds wh.ch *e ^ ^ p*l^l«^ are hereby 
Surface Active Agents. Vol l , by Sc"^ , 1969 Annual, the ff^J^Sd lipophHes wherein 
i^McCutoheon's SSfiaS^TSnToSc detergents are pp y-lowe al ^^;., ower ^ group 
incorporated by reference. UsuaHy the "0" {r(jm addition 0 , « hydropic P 0 * lated 

n the desired l**?*^^ ^IdT e°S e numb- of mols of lower 

to a lipophilic mo,ety Apre^ejed c .. ^..^ w-^^^p,^ to employ those 

higher alkanol where," * „ from 3 to 20 Of such maters « £ P ^ ^ fr 
alkylene oxide (of 2 or 3 camon ' alcono | 0 f about 12 to 18 caroon « tain up t0 

wherein the higher f™***fZ^™<x per mol. The alkoxy.at d W M in some 
„ 3 to 14. preferably 3 to 12 *m *JJ8^ ^ ^ lower a'toxy ^n ^ ^ minor (less than 
about 14 mols e.g. 3-8 mo s ot propy ^ ^ , f present often oe » ds are 

instances, it may be edw. * P & *oh* Bj«jl«^ groups per 

50% proportion. The My j*J*ol «J P n atoms and which ^^Sal Company. Inc. The 
those wherein the alkanol is of 12 »i ^ made bv Shell wem 

20 mol. e.g. Neodol 25-7 and Neodo * higner fatt y ■2J2^S W * the carbon 

former is a condensation PJ*^ 1 ^ ^ the latter is a correspond* ps pres ent 
atoms, with about 7 mols <* ^"J^, l2 t0 13 and the number of de ° fgents inc lude 

with seven mols of ethylene ox.de ana 

being reacted. „ nmDOS itions as a component of the ^^J^nSlon prod ucts of higher 

Also useful in the present ^J"*"^ m sim iiar ethylene ox.de con ^™ ^ 0 , ethylene 

„ weight « 14 V'SZX* ^"mpany. Another 

fatty alcohols, with the hgner m y ^ als0 made by wwuw n onion.cs 

0x1 groups per mol «^ 1 ^nUi*d by the commeraaHy ^ ^ene oxides, 

preferred class of ^ •JJJJ ^rlinear alcohol and a ™™*«f"X«oJ group. Examples 
which are the reaction P™****^^ ^ propylene oxide. t«rm.na^ by a h yd^y y ^ (g 

by the general formula hvdrocarbon. preferably alkyl or 

m ^^^^^^^^^ * *~* ~ 

atoms in the higher alcohol, sue detergents and surface 

SOo/o of such preferred ^^~Jm other normally ^""JE^, 8 ,* preferably be 
66 Higher molecular w ght^kan * ^ ^ ^^^7^ *«of may be 

2^ 
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detergents the aikyi groups present "wain are generally linear although branching may be tolerated, such 
as at a carbon next to or two carbons removed from the terminal carbon of the straight chain and away from 
the alkoxy chain, if such branched alkyi is not more than three carbons in length. Normally, the proportion 
of carbon atoms in such a branched configuration will be minor rarely exceeding 20% of the total carbon 
atom content of the alkyl. Similarly although linear alkyls which are terminally joined to the alkylene oxide 
chains are highly preferred and are considered to result in the best combination of detergency. biodeg- 
radability and non-gelling characteristics, medial or secondary joinder to the alkylene oxide in the chain may 
occur It is usually in only a minor proportion of such alkyls. generally less than 20% but. as is the case of 
the mentioned Tergitols. may be greater. Also, when propylene oxide is present in the lower alkylene oxide 
chain it will usually be less than 20% thereof and preferably less than 10% thereof. 

When greater proportions of non-terminally alkbxylated alkanols. propylene oxide-containing poly-lower 
alkoxylated alkanols and less hydrophile-lipophile balanced nonionic detergents than mentioned above are 
employed and when other nonionic detergents are used instead of the preferred nonionics recited herein, 
the product resulting may not have as good detergency. stability, viscosity and non-gelling properties as the 
preferred compositions but use of viscosity and gel controlling compounds can also improve the properties 
of the detergents based on such nonionics. In some cases, as when a higher molecular weight poly-lower 
alkoxylated higher alkanol is employed, often for its detergency. the proportion thereof will be regulated or 
limited in accordance with the results of routine experiments, to obtain the desired detergency and still have 
the product non-gelling and of desired viscosity. Also, it has been found that it is only rarely necessary to 
utilize the higher molecular weight nonionics for their detergent properties since the preferred nonionics 
described herein are excellent detergents and additionally, permit the attainment of the desired viscosity in 
the liquid detergent without gelation at low temperatures. Mixtures of two or more of these liquid nonionics 
can also be used and in some cases advantages can be obtained by the use of such mixtures. 

In view of their low gelling temperatures and low pour points, another preferred class of nonionic 
surfactants includes the C 12 -C, 3 secondary fatty alcohols with relatively narrow contents of ethylene oxide 
in the range of from about 7 to 9 moles, especially about 8 moles ethylene oxide per molecule and the Ca 
to Ci 1 especially Cio fatty alcohols ethoxylated with about 6 moles ethylene oxide. 

Furthermore, in the compositions of this invention, it may be advantageous to include an organic solvent 
or diluent which can function as a viscosity control and gel-inhibiting agent for the liquid nonionic surface 
active agents. Lower (C-Cs) aliphatic alcohols and glycols, such as ethanol. isopropanol. ethylene glycol, 
hexylene glycol and the like have been used for this purpose. Polyethylene glycols, such as PEG 400. are 
also useful diluents. Alkylene glycol ethers, such as the compounds sold under the trademarks. Carbppol 
and Carbitol which have relatively short hydrocarbon chain lengths (C 2 -C 8 ) and a low content of ethylene 
oxide (about 2 to 6 EO units per molecule) are especially useful viscosity control and anti-gelling solvents, in 
the compositions of this invention. This use of the alkylene glycol ethers is disclosed in the commonly 
assigned copending U.S. Application Serial No. 687.815. filed December 31. 1984, to T. Ouhadi. et al 
corresponding to GB Application No. 8531947 Serial No. 2169613. published 16 July 1986, the disclosure of 
which is incorporated herein by reference. Suitable glycol ethers can be represented by the following 
general formula 
RO(CH 2 CH 2 0)„H 

where R represents a C^-Ca. preferably C 2 -Cs alkyl group, and n is a number of from about 1 to 6, 

preferably 1 to 4, on average or by the following general formula 

R'0(CH 2 CH 2 CH 2 0) m H 

where R' represents a C 2 -C 8 , preferably C^-Cs alkyl group, and m is a number of from about 1 to 6. 
preferably 1 to 4, on average. 

Specific examples of suitable solvents include ethylene glycol monoether ether (C^Hs-O-CHaC^OH). 
diethylene glycol monobutyl ether (C^Hs-O-fCHzCHzOfcH), tetraethylene glycol monooctyl ether {C 8 H, 7 -0- 
(CH 2 CH 2 0)»H), propylene glycol monoethyl ether, dipropylene glycol monobutyl ether, tripropylene glycol 
monomethyl ether, etc. Diethylene glycol monobutyl ether and tripropylene glycol monomethyl ether are 

especially preferred. . , 

In contrast, and quite unexpectedly, the small quantities of vicinal-hydroxy containing glycols which 
form the present stabilizers inhibit phase s paration of the suspension. 

Another useful antjgelling agent which can b included as a minor component of the liquid phase, is an 
aliphatic linear or aliphatic monocyclic dicarboxylic acid, such as the C 6 to C 2 alkyl and alkenyl derivatives 
of succinic acid or maleic acid, and the corresponding anhydrides or an aliphatic monocyclic dicarboxylic 
acid compound. The use of these compounds as antjgelling agents in non-aqueous liquid heavy duty built 
laundry detergent compositions is disclosed in the commonly assigned, copending U.S. Application Serial 
No. 756.334. filed July 18. 1985. corresponding to GB Application No. 8617479 Serial No. 2177716. 
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published 28 January 1987. the disclosure of which is incorporated herein in its entirety by referenc 

^Briefly these gel-inhibiting compounds are aliphatic iinear or aliphatic monocyclic dicarboxylic acid 
comoo ds Z Xhatic porion of the molecule may be saturated or ««^ I ™^'Z°£ 
aSc nnear portion may be straight or branched. The aliphatic monocyclic molecules may be saturated 
o mav incluoi a Single double bon? in the ring. Furthermore, the aliphatic hydrocarbon ring may have 5-o 
So atoms in Bering, i.e. cyclooentyl. cyclopentenyl. cyclohexyl. or cyclohexenyl. w,th one carboxyl 
SSXS^JJid a'carbon'atom in the ring and the other carboxyl group bonded to the nng through 

a,i TeZaicSra,W acids have at .east about 6 carbon atoms in the aliphaHc , m*J and 
mav be alkvl or alkenyl having up to about 14 carbon atoms, with a preferred range betng from about 8 to 
T^oTl^ Zea^L^ 9 to 12 carbon atoms. One of the carboxy.ic acid groups (-COOH) ,s 
preS; boTded to the terminal (alpha) carbon atom of the aliphatic chain and the other carboxyl groups 
prTZ bonded to the next adjacent (beta) carbon atom or it may be spaced two or 
?om the (alpha)- position. i.e. as the (alpha)- or (delta)-carbon atoms. The preferred aliphat, 
Ss are the cj dicarboxylic acids and the corresponding anhydrides, and espeaally preferred are 
derivatives of succinic acid or maleic acid and have the general formula: 
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O 



! or j| J> 

^OH 

wherein R' represents an alkyl or alkenyl group of from about 6 to 12 carbon atoms. Preferably 7 'to 11 
carbon atoms especially preferably 8 to 10 carbon atoms, wherein n-1. when - ,s a double bond and 

n=2 TnTwor a lX.Tro d up-rnay be straight or branched. The straight chain alkenyl groups are 
*so*XZie™T>U S not necessary that R> represent a single alkyl or alkenyl group and m,xtures of 
M cSS chain .engths may be present depending on the starting materials for prepanng the 

^^a'liph^c monocyclic dicarboxylic acid may be either 5- or 6-membered carbon rings « wi* one or 
two near aliphatic groups bonded to ring carbon atoms. The linear aliphatic groups should have at least 
IZI ZZmy at least about 8. especially preferably at least about 1 0 carbon atoms .n toW. and up to 
about 22. preferably at least about 10 carbon atoms, in total, and up to about 22 preferably up* .about 18 
esoeciSv preferabty up to about 15 carbon atoms. When two aliphatic carbon atoms are present attached 
toTe Xhatic ring they are preferably located para- to each other. Thus the preferred ahphafc cyc..c 
dicarboxylic acid compounds may be represented by the following structural formula 
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50 




-COOH 
COOH 



where -T- represents -CH 2 -. -CH = , -CH 2 -CH 2 - or -CH = CH-; 
R2 represents an alkyl or alkenyl group of from 3 to 1 2 carbon atoms; and 
P? represents a hydrogen atom or an alkyl or alkenyl group of from 1 to 12 carbon atoms, 
with L proviso that the totai number of carbon atoms in R 2 and R3 is from about 6 to about 22. 
55 Preferably -T- represents -CH 2 -CH 2 - or -CH = CH-. especially preferably -CH = CH-. 

R* and each preferably represent alkyl groups of from about 3 to about 10 1 carbon , atoms especially 
from abTut 4 tolL? 9 carbon atoms, with the total number of carbon atoms in «d # b mg from abo ut 
8 to about 15. The alkyl or alkenyl groups may be straight or branched but are preferably straight chams. 
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The amount of the r.cnicnic surfactant is generally within the range of from about 20 to about 70%, 
such as about 22 to 60% for example 25%. 30%, 35% or 40% by weight of ths composition. The amount 
of solvent or diluent when present is usually up to 20%, preferably up to 15%. for example, 0.5 to 15%, 
preferably 5.0 to 12%. The weight ratio of nonionic surfactant to alkylene glycol ether as the viscosity 

5 control and anti-gelling agent, when the latter is present, as in the preferred embodiment of the invention is 
in the range of from about 100:1 to 1:1, preferably from about 50:1 to about 2:1, such as 10:1. 8:1, 6:1, 4:1 
or 3:1. Accordingly, the continuous non-aqueous liquid phase may comprise from about 30% to about 70% 
by weight of the composition, preferably from about 50% to about 60%. 

The amount of the dicarboxylic acid gel-inhibiting compound, when used, will be dependent on such 

10 factors as the nature of the liquid nonionic surfactant, e.g. its gelling temperature, the nature of the 
dicarboxylic acid, other ingredients in the composition which might influence gelling temperature, and the 
intended use (e.g. with hot or cold water, geographical climate, and so on). Generally, it is possible to lower 
the gelling temperature to no higher than about 3°C, preferably no higher than about 0°C, with amounts of 
dicarboxylic acid anti-gelling agent in the range of about 1% to about 30%, preferably from about 1.5% to 

is about 15%, by weight, based on the weight of the liquid nonionic surfactant, although in any particular case 
the optimum amount can be readily determined by routine experimentation. 

The detergent compositions of the present invention in the preferred embodiment also include as an 
essential ingredient water soluble and/or water dispersible detergent builder salts. Typical suitable builders 
include, for example, those disclosed in the aforementioned U.S. Patents 4,316,812, 4,264,466, 3,630,929. 

20 and many others. Water-soluble inorganic alkaline builder salts which can be used alone with the detrgent 
compound or in admixture with other builders are alkali metal carbonates, borates, phosphates, poly- 
phosphates, bicarbonates, and silicates. (Ammonium or substituted ammonium salts can also be used.) 
Specific examples of such salts are sodium tripolyphosphate, sodium carbonate, sodium tetraborate, 
sodium pyrophosphate, potassium pyrophosphate, sodium bicarbonate, potassium tripolyphosphate, sodium 

25 hexametaphosphate, sodium sesquicarbonate, sodium mono and diorthophosphate, and potassium bicar- 
bonate. Sodium tripolyphosphate (TPP) is especially preferred where phosphate containing ingredients are 
not prohibited due to environmental concerns. The alkali metal silicates are useful builder salts which also 
function to make the composition anticorrosive to washing machine parts. Sodium silicates of Na20/Si02 
ratios of from 1.6/1 to 1/3.2. especially about 1/2 to 1/2.8 are preferred. Potassium silicates of the same 

30 ratios can also be used. 

Another class of builders are the water-insoluble aluminosilicates, both of the crystalline and amorphous 
type. Various crystalline zeolites (i.e. aluminosilicates) are described in British Patent 1,504,168, U.S. Patent 
4,409,136 and Canadian Patents 1,072,835 and 1,087,477, ail of which are hereby incorporated by reference 
for such descriptions. An example of amorphous zeolites useful herein can be found in Belgium Patent 

35 835,351 and this patent too is incorporated herein by reference. The zeolites generally have the formula 

(M 2 0)x.(Ai203)y.(Si02)2.WH20 

wherein x is 1. y is from 0.8 to 1.2 and preferably 1, z is from 1.5 to 3.5 or higher and preferably 2 to 3 and 
W is from 0 to 9, preferably 2.5 to 6 and M is preferably sodium. A typical zeolite is type A or similar 
structure, with type 4A particularly preferred. The preferred aluminosilicates have calcium ion exchange 
40 capacities of about 200 milliequivalents per gram or greater, e.g. 400 meq/g. 

Examples of organic alkaline sequestrant builder salts which can be used alone with the detergent or in 
admixture with other organic and inorganic builders are alkali metal, ammonium or substituted ammonium, 
aminopolycarboxylates, e.g. sodium and potassium ethylene diaminetetraacetate (EDTA), sodium and 
potassium nitrilotriacetates (NTA) and triethanolammonium N-(2-hydroxyethyl)nitrilodiacetates. Mixed salts 
45 of these polycarboxylates are also suitable. 

Other suitable builders of the organic type include carboxymethylsuccinates, tartronates and glycollates 
and the polyacetal carboxylates. The polyacetal carboxylates and their use in detergent compositions are 
described in 4,144,226; 4,315,092 and 4,146,495. Other patents on similar builders include 4,141,676; 
4,169,934; 4,201.858; 4,204,852; 4,224,420; 4,225,685; 4,226,960; 4.233.422; 4,233,423; 4,302.564 and 
50 4.303.777. Also relevant are European Patent Application Nos. 0015024, 0021491 and 0063399. 

The proportion of the suspended detergent builder, based on the total composition, is usually in the 
range of from about 30 to 70 weight percent, such as about 20 to 50 weight percent, for example about 40 
to 50 w ight percent of the composition. 

According to the present invention, the physical stability of the suspension of the detergent builder salt 
55 or salts or any other finely divided suspend d solid particulate additive, such as bleaching agent, pigment, 
etc., in the liquid vehicle is drastically improv d by the presence of the aforementioned stabilizer, in an 
amount effectiv to substantially inhibit settling of th finely divided suspended solid particles. 

The stabilizer according to the present invention comprises a compound having the formula 
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R 2 R 3 

! ! 

R 1 -C— C-R 4 



OH OH 



wherein R\ R 2 . R 3 and R\ independently, represent a hydrogen atom, a lower alkyl group of up to 6 <^bon 
atoms, a hydroxy-substituted lower alkyl group of up to 6 carbon atoms, or an aryl group and R and R . 
together with the carbon atoms to which they are attached, may form a 5- or 6-membered carbocycl.c ring, 
with the proviso that no more than two or R 1 , R 2 , R 3 and R* may be aryl. 

Preferably R 1 R 2 R 3 and R* represent a hydrogen atom, a lower alkyl group of up to 6 carbon atoms 
or a hydroxy-substituted lower alkyl group of up to 6 carbon atoms. More preferably. R 2 and R 3 represent 
hydrogen atoms, and R' and R* represent hydrogen atoms, a lower alkyl group of up to 6 carbor . atoms or 
a hydroxy-substituted lower alkyl group of up to 6 carbon atoms. Even more preferably, R . R and R 
represent a hydrogen atom and R* represents a hydrogen atom, a lower alkyl group o up to 6 carbon 
atoms or a hydroxy-substituted lower alkyl group of up to 6 carbon atoms. Most preferably. R , R and R 
represent a hydrogen atom, and R* represents a hydrogen atom or a -CH 2 (OH) group. Suitable 'compounds 
include ethylene glycol (1 ,2-ethanediol). propylene glycol (1 .2-propanediol). 1 ,2-butaned.ol. 2,3-butaned.ol. 
oinacol (2.3-dimethyl-2.3-butanediol) and glycerol, with ethylene glycol and glycerol being most preferred. 

No more than two of R\ R 2 and R 3 and R* may be aryl. and it is preferred that when two aryl groups 
are present they are bound to different hydroxy-substituted carbon atoms. Moreover, when two aryl groups 
are present it is further preferred that the remaining R's be hydrogen. Suitable aryl groups include phenyl, 
benzyl and naphthyl. with phenyl being preferred. Hydrobenzoin (1 ,2-diphenyM ,2-ethaned.ol) is exemplary 
of the aryl-containing compounds. 

R' and R* may. together with the carbon atoms to which they are attached form a 5- or 6-membered 
carbocyclic ring. Preferably, when R< and R* form such a ring. R 2 and R 3 represent a hydrogen atom 
Suitable compounds include cis-1.2-cyclopentanediol. trans-1 .2-cyclopentanediol. cis-1.2-cyclohexanediol. 
trans-1 ,2-cyclo-hexanediol. . 

Typically, the stabilizer is present in an amount of about 0.05% to about 1.0% by we,ght of. the said 
composition, preferably from about 0.1% to about 0.5% by weight 

Additionally, a low density filler may also be incorporated into the present compositions. 
The low density filler may be any inorganic or organic particulate matter which is insoluble in the liquid 
phase and/or solvents used in the composition and is compatible with the various components of the 
composition. In addition, the filler particles should possess sufficient mechanical strength to sustain the 
shear stress expected to be encountered during product formulation, packaging, shipping and use. 

Within the foregoing general criteria suitable particulate filler materials have effective densities in the 
range of from about 0.01 to 0.50 g/cc. especially about 0.01 to 0.20 g/cc. particularly. 0.02 to 0.20 g/cc 
measured at room temperature. e.g. 23°C, and particle size diameters in the range of from about 1 to 300 
microns, preferably 4 to 200 microns, with average particle size diameters ranging from about 20 to 100 
microns, preferably from about 30 to 80 microns. 

The types of inorganic and organic fillers which have such low bulk densities are generally hollow e.g. 
plastics or glass microspheres or microballoons or at least highly porous solid particulate matter. 

Fbr example, either inorganic or organic microspheres, such as vadousorganic polymeric microspheres 
or glass bubbles. ar,e preferred. Specific, non-limiting example^ organic polymeric material microspheres 
include polyvinylidene chloride, polystyrene, ^olyethylener'polyplopylene. polyethylene terephthalate, 
polyurethanes. polycarbonates, polyamides and the'like. Wore generally, any of the low density particulate 
filler materials disclosed in the aforementioned GB 2.168.377A at page 4. lines 43-55, including those 
referred to in the Moorehouse. et al and WolinsW. et'al patents can be used in the non-aqueous 
compositions 1 of thjs.invention. ln/Sddition.to"hollow microspheres other low density inorganic filler materials 
may also be used, for example aluminosilicate zeolites, spray-dried clays, etc. 

However, preferably, the light weight filler is formed from a water-soluble material. This has the 
advantage that when used to wash soiled fabrics in an aqueous wash bath the water-soluble particles will 
dissolve and. therefore, will not deposit on the fabric being washed. In contrast the water-insoluble filler 
particles can more easily adhere to or be adsorbed on or to the fibres or surface of the laundered fabnc. 

As a specific example of such light weight filler which is insoluble in the non-aqueous liquid phase of 
the invention composition but which is soluble in water mention can be made of sodium borosilicate glass. 
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such as ihe hcitow microspheres available under the trade-name Q-Cell. particularly Q-Cell 4Q0,Q-Cell 200 t 
Q-Cell 500 and so on. Th'se materials have the additionai advantage of providing silicate ions in the wash 
bath which function as anticorrosion ag nts. 

As examples of water soluble organic material suitable for production of hollow microspher low density 

5 particles mention can be made, for example, of starch, hydroxyethylcellulose, polyvinyl alcohol and 
polyvinylpyrrolidone, the latter also providing functional properties such as soil suspending agent when 
dissolved in the aqueous wash bath. 

One of the features of the present invention is that the amount of the low density filler added to the non- 
aqueous liquid suspension is such that the mean (average) statistically weighted densities of the suspended 

70 particles and the low density filler is the same as or not greatly different from the density of the liquid phase 
(inclusive of nonionic surfactant and other solvents, liquids and dissolved ingredients). What this means, in 
practical terms, is that the density of the entire composition, after addition of the low density filler, is 
approximately the same, or the same as the density of the liquid phase alone. 

Therefore, the amount of low density filler to be added will depend on the density of the low density 

75 filler, the density of the liquid phase alone and the density of the total composition excluding the low density 
filler! For any particular starting liquid dispersion the amount of low density filler required will increase as 
the density of the particulates increases and conversely, a smaller amount of low density filler will be 
required to effect a given reduction in density of the final composition as the density of the particulates 
decreases. 

20 The amount of low density filler required to equalize the densities of the liquid phase (known) and the 
dispersed phase can be theoretically calculated using the following equation which is based on the 
assumption of ideal mixing of the low density filler and the non-aqueous dispersion: 

Mms _ d ms . d o- d liq 



25 Mf dn- d n -d 



*o ms 



where Mm s 
M f 

30 represents the mass fraction of low density filler to be added to the suspension to make the final 
composition density equal to the liquid density; 
d ms = ''Quid displacement density of the low density filler; 
d| iq = density of liquid phase of suspension; 

d 0 = density of starting composition (i.e. suspension before addition of low density filler); 
35 Mf mass of final composition (i.e. after addition of low density filler); and 
Mms " mass of low density filler to be added. 

Generally, the amount of low density filler required to equalize dispersed phase density and liquid phase 
density will be within the range of from about 0.01 to 10% by weight, preferably about 0.05 to 6.0% by 
weight, based on the weight of the non-aqueous dispersion. 

40 Although ft is preferred to make the liquid phase density and dispersed phase density equal to each 
other, i.e. dnq/d s( = 1 .0, to obtain the highest degree of stability, small differences in the densities, for 
example d !lq /d sf 0.90 to 1.10, especially 0.95 to 1.05, (where d* is the final density of the dispersed phase 
after addition of the tow density filler) will still give acceptable stabilities in most cases, generally manifested 
by absence of phase separation, e.g. no appearance of a clear liquid phase, for at least 3 to 6 months or 

45 more. 

As just described, the present invention requires the addition to the non-aqueous liquid suspension of 
finely divided fabric treating solid particles of an amount of low density filler sufficient to provide a mean 
statistically weighted density of the solid particles and low density filler which is similar to the density of the 
continuous liquid phase. However, merely having a statistically, weighted average density of the dispersed 
so phase similar to the density of the liquid phase would not appear by itself to explain how or why the low 
density filler exerts its stabilizing influence, since the final composition still includes the relatively dense 
dispersed fabric treating solid particles, e.g. phosphates, which should normally settle and the low density 
filler which should normally rise in the liquid phase. 

Although not wishing to be bound by any particular theory, it is presumed, and experimental data and 
55 microscopic observations appear to confirm, that the dispersed detergent additive solid particles, such as 
builder, bleach, and so on, actually are attracted to and adhere and form a mono- or poly-layer of dispersed 
particles surrounding the low d nsity fill r particl s. forming "composit " particl s which, in effect, function 
as singl unitary particles. These composite particles can then be considered to hav a density which 
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cose,, app— s a ««. - — * Bm " n8 ** 



composite particles: 



to H 



where d cp 3 density of composite particle; 
d H = density of dispersed phase (heavy particle); 
15 d. = density of filler; 

V H = total volume of dispersed phase particles in composite, 



20 



25 



30 



35 



40 



45 



-sand o, the .sp.se. (heavy) 

particles should associate with each low dens,ty Qf ^ invention that average 

Accordingly, it is another feature of he commons sjz9 diameter of the 
particle size diameter of the low density filler mus be «^ , ^ to a 23^ I drti the large number of 
dispersed phase particles, such as deterge" b ^ . , * -corn^ ^ ^ ^ ^ ^ ^ 
dispersed particles on the surface of the filer P"*cle. in tn.s reg . ^ ^ 

suitable grinding as described below. nanorallv hiQh | v concentrated, and, therefore, may be used 

Since the compositions of this .nvent.on are generally /W^T"™^ builder (such as sodium 
at redely low dosages, it is ^<^*™^^ 

^polyphosphate) with an auxiliary buHder ^J^^f^S^te^ of an insoluble calcium 
capacity to inhibit incrustation wh,ch could otherw.se be caused by mm 

phosphate. Such aurt.iary builders are als o we. *™»"£ q fZ^c ^Z^c anhydride. 
Sokolan CPS which is a copolymer of « c « ual . •SlTVSL^TofMS «odS2y builder Is oenarally up 
comp«ete.y neutralized ^ *° ^ * ^ 

p Ta d ^^ 

the detergent product to give it addrticna. de8,red ^^ agents. e.g. 

there may be included in the formula T^^^ methyl cellulose, usually in 

polyvinyl alcohol, fatty amides, sod.um carboxymejyl \ 0 * ical brigrrteners. e.g. 
amounts of up to 10 weight percenUor example ^dbenzi dine sulphone 
cotton; polyamide and polyester brighteners % naphthotriazole stilbene. 
compositions, especially sulphonated substituted tnazmyl "^^EL. Typically, amount of the 

P ^^th as ultramarine 

bromelin. papain, tryosin and peps^ {water 
SS «^SS« arXr: g - I* as sodium carboxymethy, 
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cellulose complex of C, to C 22 alkyl alcohol with C, a to C. alkylsulphate; pH mod.fi rs and pH buffers; 
Sn^eTSSi P^ume. and Ufoam agents or suds-suppressor, e.g. silicon compounds can also 

b9U Se bleaching agents are classified broadly for convenience, as chlorine bleaches and oxygen 
bleaSes £52 Reaches are typified by sodium hypochlorite (NaOCI). potassium d.ch.oro.socyanurate 
?59% available chlorine), and trichloroisocyanuric acid (95% available chlorine). Oxygen bleaches are 

by percompounds which liberate hydrogen peroxide in solut.cn. Preferred 
e amXs "dude odium and potLium perborates, percarbonates. and perphosphates and podium 
monopersulphate. The perborates, particularly sodium perborate ^ClZSSZS^Lors 
The peroxygen compound is preferably used in admixture w,th an activator therefor SwttUeacMlors 
which can lower the effective operating temperature of the peroxide bleaching agent are d.sclosed or 
exlmple^n U S Patent 4.264.466 or in column 1 of U.S. Patent 4.430.244. the relevant d.sclosures of which 
arncomoraed herein by reference. Polyacylated compounds are preferred activators; among these 
compoundTsuch L tetricetyl ethylene diamine ("TAED") and pentaacety. glucose are particularly 

Pref O*e d r usefu. activators include, for example, acetylsa.icy.ic acid derivatives. ^^^^ 
and its salts ethylidene carboxylate acetate and its salts, alkyl and alkenyl succm.c anhydr.de tetraacetyl- 
rJiS!n and the derivatives of these. Other useful classes of activators are d.sclosed. for 
example, in U.S. Patents 4,1 1 1 .826. 4,422.950 and 3.661 .789. u lM „ hinn 
Tte bleach activator usually interacts with tne peroxygen compound to form a peroxyacd b each ng 
aoentTn the wash water. It is preferred to include a sequestering agent of high complexmg power to inh b.t 
Z u desLd reaction between such peroxyacid and hydrogen peroxide in 

presence of metal ions. Preferred sequestering agents are able to form a complex w* Cu* ons , such *at 
Z steWHW constant (pK) of the complexation is equal to or greater than 6. at 25°C. .n water of an .on e 
Srangth o?0 ^ rnole/,^, P K being conventionally defined by the formula: pK = -log K where K represents 
^equilibrium constant Thus, for example, the pK values for complexation of copper .on w*NW and 
EDTA at the stated conditions are 12.7 and 18.8. respectively. Suitable sequestermg agents mclude for 
example " addition to those mentioned above, the compounds sold under the Dequest trademark such as 
Sample, Sn» famine pentaacetlc acid (DETPA); Methylene Warnine , pentamethylene phosphonc 
acid (DTPMP); and ethylene diamine tetramethylene phosphoric acid (EDITEMPA). 

in order o avoid loss of peroxide bleaching agent, e.g. sodium perborate, resulting from enzyme- 
induced decompLition. such asby catalase enzyme, the compositions may f*^^""^ 
Inhibitor compound, i.e. a compound capable of inhibiting ^ n ^% d ^^ £ TeS 
bleaching agent. Suitable inhibitor compounds are d.sclosed in U.S. Patent 3.606.990. the relevant 
disclosure of which is incorporated herein by reference. 

oricia. interest as fhe inhibitor compound, mention can be made of hydroxylamme ■ 
other water-soluble hydroxyzine salts. In the preferred nonaqueous corn P os.tmns of th.s invent,™, 
suitabte amounts of the hydroxyzine salt inhibitors can be as low as about ^ 
however, suitable amounts of enzyme inhibitors are up to about 15%. for example, 0.1 to 10%. by weight of 

** ZCpotentially useful stabilizer for use in conjunction with the low density l»r. is an ^corgamc 
phosphorus compound having an acidic -POH group, as disclosed ,n GB Appl.cabon No. 8509083 Send 
No. 2158453, published 13 November 1985. the disclosure of which is incorporated herein by reference 
thereto. The acidic organic phosphorus compound, may be. for instance, a parual ester of phosphoric add 
and an alcohol, such as an alkanol having a lipophilic character, having, for instance, more than 5 carbon 
atoms e g 8 to 20 carbon atoms. A specific example is a partial ester of phosphonc acid and a C« to C,s 
aSTol Empiphos 5632 from Marchon is made up of about 35% monoester and 65% d,ester. When used 
amoun s of the phosphoric acid compound up to about 3%. preferably up to 1%. are suffi«ent_ 

As disclosed in GB Application No. 8509084. Serial No. 2158454. published 13 November 1985 the 
disclosure of which is incorporated herein by reference, a nonionic surfactant which has been i ™d*ed to 
convert a free hydroxyl group to a moiety having a free carboxyl group, such as a part.a ester of a non.on.c 
uXtant and a po.yirboxy'c acid, can be incorporated into the composition to further improve rheologica. 
properties. For instance, amounts of the acid-terminated nonionic surfactant of up to 1 per part of the 
nonionic surfactant, such as 0.1 to 0.8 part, are sufficient. asnof . iMv n 1 to 1 3%- 

Suitable ranges of these optional d tergent additives are: enzymes - 0 to 2%. especally 0.1 to 1.3 £ 
corrosion inhibitors - about 0 to 40%. and preferably 5 to 30%; anti-foam agents and suds-suppressor - 0 to 
^preferaWy 0 to 5%. for example 0.1 to 3%; thick ning agent and dispersants - 0 to 15%. for examp e 
0.1 to 10%. preferably 1 to 5%; soil suspending or anti-redeposition agents and ant-yellowing agents - 0 to 
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10%, preferably 0.5 to 5%; colourants, perfumes, brighteners and blu.ng agents tola weigh t 0/o to about 
2% and preferably 0% to about 1%; P H modifiers and pH buffers - 0 to 5%. preferaWy 0 to 2%; bleaching 
agent 0 P % to about 40% and preferably 0% to about 25%, for examn.« 2 to 20%; bleach staNizers and 
btoach activa tors 0 to about 15%. preferably 0 to 10%, for example, 0.1 to 8%; enzyme-.nhib.tors u to 
m 10 tarnpte. S.01 to 15%, preferably 0.1 to 10%; sequestering agent of high complexing power, .n the 
m* i to about 5%, preferably 1/4 to 3%, such as about 1/2 to 2%. In the selects of the adjuvants, 
thev will be chosen to be compatible with the main constituents of the detergent composition. 

"in a preyed form of the invention, the mixture of liquid nonionic surfactant and solid ingredients (other 
J tow dS filler) is subjected to grinding, for example, by a sand mil. or ball mill. Especially useful are 
ttTattrition types of mill, such as those sold by Wiener-Amsterdam or Netzsch-Germany. for example un 
IcMhe paticle sizes of the solid ingredients are reduced to about 1-10 microns e* to an average 
Sole ie of 4 to 5 microns or even lower (e.g. 1 micron). Preferably less than about 10% especially Jess 
5Sn about 5% of all the suspended particles have particle sizes greater than 15 rmcrons. preferably JO 
microns In view of increasing costs in energy consumption as particle S1 ze decreases it is often preferred 
S the' average particle size be at least 3 microns, especially about 4 microns. Other types of gnndmg 
mills, such as toothmill. peg mill and the like, may also be used. 

In the grinding operation, it is preferred that the proportion of solid .ngred.ents be high .enough (e^g. a 
least about 40% such as about 50%) that the solid particles are in contact with each other and are not 
substantially shieided from one another by the nonionic surfactant liquid. Mills wh.c .employ ' S^mg b^ls 
Sail mills) or similar mobile grinding elements have given very good results. Thus, one may use a 
Sb raTory batch attritor having 8 mm diameter steatite grinding balls. For larger scale work a 
o7era«na mill in which there are 1 mm or 1.5 mm diameter grinding balls working .n a very small gap 
Zeen a stator and a rotor operating at a relatively high speed (e.g. a Co Ball mill) may be employed; 
when using such a mill, it is desirable to pass the blend of nonionic surfactant and solids first through a m.H 
whfch does not effect such fine grinding (e.g. a colloid mill) to reduce the particle size to le* i*m 100 
microns (e.g. to about 40 microns) prior to the step of grinding to an average particle diameter below about 
18 or 15 microns in the continuous ball mill. u , m^a-.™ «in, 

Alternatively, the powdery solid particles may be finely ground to the desired s.ze before blendmg wrth 

the liquid matrix, for instance, in a jet-mill. ww «„ n nnn 

The final compositions of this invention are non-aqueous liquid suspenses, generally exh.bitmg non- 
Newtonian flow cLacteristics. The compositions, after addition of a low <™™>?>*** 
thixotropic. namely exhibit reduced viscosity under applied stress or shear, and behave rheolog.cally, 
substtntial y according to the Casson equation. However, when shaken or subjected to stress such as 
be^ng queezed through a narrow opening in a squeeze tube bottle, for example, the produd .s readHy 
flowable Thus, the compositions of this invention may conveniently be packaged in ordinary vessels, such 
as glass or plastic, rigid or flexible bottJes. jars or other container, and dispensed therefrom Jrectiy into £ 
aqueous wash bath, such as in an automatic washing machine, in usual amounts such as 1/4 to 1 1/2 cups 
for example, 1* cup. per laundry load (of approximately 3 to 15 pounds (1.4 to 6.8 Kgs). for example) for 
£*tortrf laundry usually in 8 to 18 U.S. gallons (30 to 68 dm3) of water. The preferred <™P"*™ 
^ remain stable (no more than 1 or 2 mm liquid phase separation) when left to stand for penods of 3 to 8 

m0 Ti°under?tood that the foregoing detailed description is given merely by way of illustration and that 
variations may be made therein without departing from the spirit of the invention. 

It should also be understood that as used in the specification and in the appended claims the te rn 
"non-aqueous" means absence of water, however, small amounts of water, for example up to about 5/o, 
preferably up to about 2%. may be tolerated in the compositions and. therefore, "non-aqueous compos.- 
tions can include such small amounts of water, whether added directly or as a carrier or solvent for one of 
the other ingredients in the composition. 

The liauid fabric treating compositions of this invention may be packaged in conventional glass or 
plastic vessels and also in single use packages, such as the doserrettes and disposable sachet dispensers 
SSosed in the commonly assigned copending U.S. Application Serial No. 063,199, filed June 12, 1987 
mentioned above, the disclosure of which is incorporated herein by reference thereto. 

The invention will now be described by way of the following non-limiting examples in wh.ch all 
proportions and percentages are by weight, unless otherwis indicated. Also, atmospheric pressur is 
utilized unless otherwise indicated. 
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The following compositions, as set forth in Table 1, were prepared and subjected to both centrifugal and 
vibratory testing, the results of which are also reported in Table 1. 



5 TABLE 1 



70 


Components 


A 


B 


C 


D 




Tergitol (Registered Trade 


40.0 


40.0 


40.0 


40.0 




Mark) 15-S-7 






9.0 


* 


75 


Ttergitol (Registered Trade 


9,0 


9.0 


y .u 




Mark) 24-L-60N 








29.8 




TPP-H 1 ) 


29.8 


29.8 


29.8 


20 


Sodium Perborate Monohydrate 


11.0 


11.0 


11.0 


11.0 


TAED^ 


4.5 


4.5 


4.5 


4.5 




Sokolan (Registered Trade 


2.0 


2.0 


2.0 


*5 ft 

2.0 




Mark) CP 5 (BASF) 










25 


CMC 3 ) 


2.0 


2.0 


2.0 






Q-Cell 400 4) 




2.5 


2.5 


2.5 




Glycerine 






0.25 


0.50 


30 


Enzymes, Perfume, Colour, 


Balance 


Balance 


Balance 


Balance 




Optical, Brightener 


100 


100 


100 


100 


35 


Centrifugation (%) 5) 


11.4 


4.2 


0 


0 




Vibration 6 } 




migra- 


none 


none 








tion 






40 













45 Notes on Table 1_ 

1) - tripolyphosphate (acid form) 

2) - tetraacetyl ethylenediamine 

3) - carboxymethylcellulose 

so 4) - borosilicate glass microspheres 

5) - sample subjected to 50 G's for 30 minutes and degree of phase separation than determined 

visually e . 

6) - sample subjected to 3,000 cycles/min. for minimum of 4 hrs. on Fritsch Vibratory Sieve SnaKer, 
th n examined visually and extent of s gregation (migration) of microspheres was noted. 

55 

EXAMPLE 2 
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ae Pvamd i tttt following cnmoositions, as set forth in Table 2, were prepared 

J^MSE. ~-i * — - " hteh - ^ h 786,5 2 ' 

TABLE 2 



10 



rs 



20 



25 



30 




PluraFac (Registered 

Trade Mark) 400 
TPGME 1 * 

Sodium Citrate 
Sodium Perborate Mono- 
hydrate 
TAED 2 ) 
CMC 3) 
EDTA 4) 
Q-Cell 400 5) 
Glycerine 

Brightener, Perfume, Colour Balance 

100 



10.45 
29.8 
11 .0 

4.5 
1 .0 
0.5 



10.45 

29.8 

11.0 

4.5 
1 .0 
0.5 
3.5 

Balance 
100 



10.45 
29.8 
11 .0 

4.5 
1 .0 
0.5 
3.5 
0.1 
Balance 
100 



as centrifugation (%) 
■ v iota i— ^ 

40 




Notes on Table 2 

4S 

1) - tripropylene glycol monomethyl ether 

2) - triacetyl ethylenedlamine 

3) - carboxymethylcellulose 

4) - ethylene diamine tetraacetic acid 

50 Sl'SST^t^.-r 30 minutes and degree of phase separaflon than determined 

Vi8Ua " y 7) - sample subjected to 3,000 cyc.es/min for minimum of 4 hrson Vfertory Sieve Shaker, 

then 171« «ri extent of segregation (migration) of microspheres was not d. 

55 

EXAMPLE 3 
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The following compositions, as set forth in 
centrifugal testing. 



Table 3, were prepared and subjected to ageing and 



10 



is 



20 



25 



30 



35 



40 



45 



TABLE 3 A 




Tergitol (Registered Trade 

Mark) 15-S-7 
Tergitol (Registered Trade 

Mark) 24-L-60N 
TPP-H 1 * 



A 
40.0 

9.0 

29.0 



9.0 
29.0 



t&rt.e 3 A (continued) 

Sodium Citrate 
Soda Ash 

Sodium Bicarbonate 
Sodium Perborate Mono- 
hydrate 



TAED 2 * 

Sokolan (Registered Trade 
Mark) CP 5 (BASF) 

CMC 3) 
Glycerine 
Ethylene Glycol 
Enzymes, Perfume, Colour, 
Optical Brightener 

Ageing 4 * (%) 
Centrif ugation 5 * (%) 



1 1 .0 



4.5 
2.0 

2.0 



11 .0 

4.5 
2.0 

2.0 
0.5 



C 

40.0 
9.0 
29.0 



11 .0 

4.5 
2.0 

2.0 

1 .0 



Balance Balance Balance 
100 100 100 



12.3 
11.4 



0 
0 



0 
0 



59 



55 
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TABLE 3B 



Component 

Tergitol (Registered Trade 

Mark) 15-S-7 
Tergitol (Registered Trade 

Mark) 24-L-60N 
TPP-H 1 * 

Sodium Citrate 
Soda Ash 

Sodium Bicarbonate 
Sodium Perborate Mono- 



D 

40.0 



E 

40.0 



F 

40.0 



9.0 


9.0 


9.0 


17.5 


17.5. 


17.5 


7.5 


7.5 


7.5 


5.0 


5.0 


5.0 


9.0 


9.0 


9.0 



table 3B (continued) 



hydrate 
.2) 



TAED 

Sokolan (Registered Trade 
Mark) CP 5 (BASF) 

CMC 3) 

Glycerine 

Ethylene Glycol 

Enzymes, Perfume, Colour, 
Optical Brightener 

Ageing 4 > (%) 
Centrif ugation 5 > (%) 



4.5 



0.4 



Balance 
100 

12.6 
8.7 



4.5 



0.4 
0.25 

Balance 
100 

0 
0 



4.5 



0.4 

1 .0 

Balance 
100 

0 
0 



Notes on Tables 3A and 3B 

1) ■ tripolyphosphate (acid form) 

2) - triacetyl ethylehediamine 



^T^Xe*. *> » <" »r 3 minum and «g~ - *- -I— - ""»"» 



determined. 

EXAMPLE 4 
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In the same mann r as Example 3, the following compositions, as set forth in Table 4. were prepared 
and subjected to ageing testing. 

TABLE 4 



10 



is 



20 



25 



30 



35 



Component 



B 



PluraFac (Registered 

Trade Mark) 400 
TPGME 1 * 
TPP-H 2 ' 

Sodium Perborate Mono- 
hydrate 
TAED 3) 

Sokolan (Registered Trade 

Mark) CP 5 
CMC 4) 
EDTA 5 * 
Glycerine 
Ethylene Glycol 
Enzymes, Colour/ Perfume, 

Optical Brightener 



38.0 

10.25 
29.0 
11 .0 

4.8 
2.0 

1 .0 
0.5 



Balance 
100 



38.0 

10.25 

29.0 

11.0 

4.8 
2.0 

1 .0 
0.5 
0.25 

Balance 
100 



38.0 

10.25 
29.0 
11 .0 

4.8 
2.0 

1 .0 
0.5 

1 .0 

Balance 
100 



Ageing 61 (%) 



13.1 



40 



45 



SO 



Notes on Table 4 

1) • tripropylene glycol monomethyl ether 

2) - tripolyphosphate (acid form) 

3) - triacetyl ethylenediamine 

4) - carboxymethylcellulose 

5) - ethylene diamine tetraacetjc acid 

6) • samples were allowed to stand for 4 weeks at 100°F (38°C), and then the degree of phase 
separation was visually determined. 

In a similar manner, compositions wher in the TPP-H and the Sokolan CP 5 were deleted and replaced 
by sodium citrate provided equivalent results. 



55 
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Claims 



fsSSod pan,* P*asa. sus^ad ,n *e said no^s Wd phase, comprise a delergan. 



a stabilizer in 

comprising a compound having the formula: 

R2 R3 

II 
R 1 -C--C-R 4 

I I 

OH OH 



J5 



2. A fabric treating composition as clamed in Claim 1 . «* r,sed '"^ ally equa , iz e the density of 
» <^»«»«^^^^t^r3r ! ni«W« m that*, ratio ot M 

^ zsrzzsrzz rtrs *.« — -* - — - 01 *° ■ 

suspended particles is at least about 6:1. characterised In that the said 

""^■SS compost as M - an, «. - OJ- J "£"2^ "* " 

lei * on. panics dnn* Wider « * ™ * to M M Md « 

- ^r*^^ « - m — — - — 

10 to about 22 carbon atoms. 8 characte rised in that the said 

alkylene glycol ether of the formula 

* S2- - ■* w - « ■ • — — - ■ * a — 01 ,rom a " oul 1 K 6: 

or of the formula 

R 1 0(CH 2 CH 2 CH20) m H number of from about 1 to about 6. 

the composition. _ riaims 1 to 10 characterised in that the said 
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,2 A fabric treating composition as claimed in Claim 11 characterised in that th said stabilizer is 
present in ^amount rfabout 0.1% to .bout 0.5% by w ight of the said compoMon. 
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